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Editors Rave 


Welcome all you readers out there in subscriber land, to volume three of 
AUUGN. Unlike some similar publications which have dropped out of sight, 
AUUGN continues to bring to its readers a flood of stunningly interesting 
information. 

Well maybe. But anyway here goes volume three. 


In this issue 


Being the last issue to appear before Christmas 1980, I have included Dave 
Hunt's summary of the talk he gave at the Melbourne conference on solving the 
'Hungarian Cube'• Should you receive one of these puzzles for Chrissie then 
David's paper is a must. 

The bulk of the rest of the issue consists of mail, the 1981 mailing list (so 
far), the January 1981 US meeting announcement and a few pages from the 
Canadian Newsletter. 

As yet I have not seen an official summary of the last US meeting. So we have 
THREE representatives attending the next US meeting and expect to be able to 
put together a very good summary of what goes on there- All three people have 
been told that if they dont take notes, they need not bother returning to 
Australia. 


Merry Christmas And A Happy New Year 



Peter Ivanov 

Dept, of Computer Science 
Electrical Engineering 
PO Box 1 
Kensington 2033 
AUSTRALIA 


(02) 662-3781 
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THE HUNGARIAN CUBE 


"The" adult toy of 1980 in Australia Is Rubik's cube. It is a 
3x3x3 plastic cube which can be twisted about the three principal axes 


in 6 ways, i.e. all 6 faces can be rotated. 

Those who see a cube can be catagorized 
by their initial response - either they want 
to "solve" the cube or they want to know how it 
possibly could have been constructed. I am 
very much in the first category. 



To solve the cube means to take a "randomized" cube and restore it to 
the situation where each face is one colour. (Question: Why is the cube 
Hungarian and not Russian? Answer: In Russia all faces would have to be 
the same colour) . The number of different positions the cube can be put in 
is jj(3 8 8! 2 12 I2!) s = 4.3252 ... x io . The reason for the 1/12 is not 
obvious - more about that later but the rest is not too hard to see. If 

g 

each of the 8 corners could be moved at random there would be 3 x 8! 

arrangements and if the 12 midedges could be moved at random there would 

12 

be 2 x 12! arrangements. 


To actually solve the problem is not too hard provided you know how to 
do it and here is a method due to John Conway of Cambridge, England. 
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face includes making the bottom row of each side the same colour as the 
fixed centre square of that side of the cube. . If you cannot work out how to 
do this within a week perhaps you should not be a cube owner? 


The next step is to get the 4 mid-edges on the second row correct. 
Let S 1 = URU“ 1 R~ 1 and S 2 = tfV^UO. 


•V 

is performed by 


I is performed by S 2 S 1 



The second row can be completed by a sequence of these moves (taking 
cubes "out" of the second row if necessary as well). 

This leaves the "top" row to be fixed. This is done by first getting 
the 8 cubes into their correct position and then twisting them, if necessary. 

Y] 


The following sequence U^ORU ^R “ 1 U' 1 R UR ^0 ^ does 


to the top and RUR~ 1 o“ 1 UORU 1 R 1 U 2 does 







ft 









to the top. 


A sequence of these will get the corners right. 

Next let a denote the operation of turning the vertical middle third 


of the cube 90° towards you. Then aUa 


1 U 2 aUa 1 


does 


to the top. Similarly aU 1 does 
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to the top. 


At this stage all cubes should be in their right position although some 
corners may need to be "twisted" (through 120°) and some mid-edges may need 
to be "flipped". "Twists" and "flips'- 1 can only be done in pairs. 
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To do two twists hold the cube so that both corners which need to be 
twisted are on the top, with one of them in the front right corner 
R ^BROBO ^ twists this corner "clockwise". Move the other corner to the 
front right corner by U,U^ or and perform OB "4) (b is 

twisting the "bottom" clockwise through 90°). 

Similarly, to do 2 "flips", the "hotseat" is the front top middle cube. 
2 2 

perform OeO e 0, move the other cube to be flipped to the hotseat and 
-1 -2 2 -1 -1 

perform 0 E 0 E 0 . You should now be able to completely solve the 

cube. (e is the operation of rotating the 2nd layer 90° to the right as 
you look at the front). 

The twelve (in 1/12(3^8! 2^12!)) has now been exhibited. ‘ One 2 is 
the fact that flips come in pairs, the 3 is the fact that twists come in 
pairs, and the final 2 is the fact that if you swop 2 corners you must swop 
2 mid-edges. 
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cubes always stay tn the corners and edge 
cubes always stay on the edges. The cen¬ 
ter half-cubes are attached to the spindle 
•:by spring-loaded screws. The six springs 
pull the 20 interlocking pieces snug 
; =in the assembled cube. --••• * 

To take Rubik's Cube apart, rotate the 
top face one-eighth turn—halfway to the 
next position. An edge piece of the top 
face can now be twisted upward, as 
shown (below, right), and then it will come 
out. If the cube is stiff, a screwdriver may 
• be used. Once one piece is out. the others 
- can be removed more easily. 

V As we explained last month, if you 
reassemble the subcubes randomly, the 








INSIDE RUBIK'S CUBE 


Herewith, the inner mechanism of the 
-mathematical toy invented by Hungarian 
/.scuiptor and architect Erno Rubik, de¬ 
nser! bed in last month’s Games column. 

A masterpiece of three-dimensional en¬ 
gineering, It comes apart into 20 small - 
.iSubcubes. There are eight corner cubes, 
•reach colored on three sides. Squeezed 
^between them are 12 edge cubes, each 
xoiored on two sides. The subcubes 
-interlock so that any given corner cube 
/•can be held in place by any two of the 
sthree edge cubes touching it. 

The mechanism holding everything 
•.together looks like a child’s jack. Each of 
.iits six arms terminates in a half-cube- 
ishowing one of six colors, and each 
^colored on one face only. These half- 
■scubes are in the center of the outside 
^faces when the cube is assembled, and 
- they always stay in the center as the 
-cube'-s faces are turned, just as corner 


Inner Cube: subcubes around a jacklike spindle (center), how to get inside (\ 

chances are 11 in 12 that you will orient 
the colors in such a way that it will be 

impossible to get the cube back to start. ■ - - 
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Canadian UNIX User's Group 
Newsletter 



Vol. 1, No. 3 October 1980 


From the Editor 

Well, this issue is a bit late. Partly this is my fault, but I 
have had the excuse that nobody has sent me anything to print. 
So people, SEND ME THINGS TO PRINT. For my part, I will describe 
the implementation of a low cost UNIX terminal concentrator in 
the next issue. I do have some news this time, so here it is. 

DECUS US UNIX SIG 

In this issue you will find some details of the new DECUS US UNIX 
SIG. They have decided to call it the "Special Software and 
Operating Systems" SIG, but it's really the UNIX SIG. 

USENIX Meeting 

The Winter meeting of the USENIX Association will be held in San 
Francisco, California, January 21-23, 1981. The meeting will be 
held at the University of California, San Francisco. The meeting 
organizer is: 

Tom Ferrin 

Room 1022C, Medical Sciences Bldg. 

UCSF - 

San Francisco, CA 94143 

USA 

/usr/group 

A new group for UNIX users has been formed, called "/usr/group". 
It intends to be sensitive to the problems of commercial UNIX 
users, unlike USENIX. Contact: 

/usr/group 
Post Office Box 8570 
Stanford, CA 94305 
USA 


or call Dennis Allison at 415-325-2962 or Bob McClure at 
408-733-6617. 


NOTICE: UNIX is a trademark of Bell Laboratories. This 
newsletter is in the public domain. The newsletter editor takes 
no responsibility for disclosure of proprietary information by 
any other person. All contributions to this newsletter are the 
responsibility of each author. 
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Growth of UNIX 


Speaking of commercial UNIX use, a number of 
indicate that UNIX will be very widely used 
Labs and Western Electric have a new policy on 
allows binary Version 7 licenses to be retailed 
The price of a UNIX license depends on the number 


new developments 
in the 80's. Bell 
UNIX sales which 
at a low price, 
of users the 


system can support {from 1 to 35, 36 and above being unlimited.) 
The price also varies depending upon the total amount of money 
that Western Electric has received in royalty payments (i.e. 
there are ever increasing bulk discounts.) Once a company has 
sold a large number of systems, it will be in a position to 
market a single-user UNIX license for no more than the cost of 
something like CP/M. (This will not occur for a few years yet.) 
Several companies have entered into this kind of agreement with 
Western Electric, including Digital Systems House of Batavia, 
Illinois, and Microsoft, of Bellevue, Washington. Microsoft UNIX 
distributers are currently Lifeboat Associates of New York City 
in the US and Human Computing Resources Corporation of Toronto in 
Canada. Other UNIX suppliers include RLG Associates, Yourdan, 
Charles River Data, Advanced Digital Design (Saskatoon), The Wol- 
Group (on Perkin-Elmer hardware), and, for those of you 
rich, Interactive Systems. You may expect an increasing 
of companies to enter into the business, offering UNIX 


longong 
who are 
number 


with various levels of commercial support. 


Several computer manufacturers are or will be supplying UNIX. 
Amdahl now supplies UNIX Version 7 to run on the Amdahl/470 (or 
any Amdahl-compatible processor) under VM. It is priced like IBM 
software ($3000 per month ) and it has been re-named "Universal 
Timesharing System." Zilog is rumored to be introducing UNIX as 
one of its standard systems. BBN Computer is finally ready to 
sell its "C Machine", which also comes with UNIX. Other manufac¬ 
turers have UNIX running internally and are considering releases. 

Along with this, several companies are producing "UNIX look- 
alikes". Whitesmiths Ltd, of New York, has supposedly begun 
delivery of its IDRIS system, which looks like UNIX Version 6 
(although not all utilities may be available.) Mark Williams Co., 
of Chicago, is said to be ready to deliver the first version of 
COHERENT, which is compatible with UNIX Version 7 at the source 
level. Few details of the quality or completeness of these 
implementations are currently available. Several microcomputer 
companies make systems that "resemble" UNIX. Cromemco's CROMIX 
is an example. 

Finally, the UNIX and UNIX look-alike vendors will be supplying 
UNIX systems for the Z80Q0, M6800G, and 8086 processors. These 
systems are slated for delivery at various times in 1981, except 
for the Onyx system, which is available now for the Onyx Z8000 
processor. 

In order to keep up with this, the DEC Telco support group in New 
Hampshire' is doing extensive work with UNIX. They are making 
sure that UNIX will run on all-new DEC hardware. (Note that I/D 
space and reasonable memory-management made a comeback on the 
11/44.) 
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Biosciences Data Centre 
The University of British Columbia 
2204 Main Mall 

Vancouver, B.C., Canada V6T 1W5 

(604) 228-6527 
November 5,1980. 

The Editor 

Canadian UNIX Users Group 

Human Computing Resources Corporation 

10 St. Mary Street 

Toronto, Ontario . . 

Dear Group: 


I thought that I would mention some of the things that I have 
been doing since I last wrote to you: 


System changes: I have changed our system in the following ways 

that might be of interest to others: - 

1 I changed ICHECK so that I could tell it about bad blocks. 
This prevents UNIX from using those blocks, as after an 
"icheck -s" the bad blocks are taken out of the free list. 
Warnings are printed if a bad block appears in the 
filesystem other than the freelist. 

2 I have changed DUMP/RESTOR to block the tapes. If no 
blocking is specified the programs work normally. In fact, a. 
blocked dump tape may be read via an unmodified restor if 
one unblocks it via dd first (but you need lots of space or 
two tape drives). 

3 I have modified "rm" so that it does the -r recursive 
directory delete itself rather than using GLOB, this means 
that one no longer gets the "no match" or "arg list too 
long" error messages. 

4 "rm" also prints out the mode using the same format as "Is" 
so that it is easier to read. It also uses "/dev/tty" to 
read the response, so that it works properly from shell 
files. 

5 I have written a program called LONG which can be used 
together with find to execute commands. For example to print 
out .the status of all directories on the file-system one 
could use: 

find /.-type d -a -print ~ long Is -Id 
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6 I have modified find to use the -IS stdio library so that it 
no longer does one byte writes to files (ever wonder why 
find ... * cpio takes so long?) 

7 we now have a working RM04 equivalent disk and a driver for 
'it is available from us as well, (an RM04/RM05 is a 300 MB 
RM02/RM03). (ours is a CDC 9766 with a Western Peripherals 
controller). 

8 I have modified RC (ratfor) to work with our Fortran 77. 

9 I have modified the shell (Yale version) in several ways: 

(a) it now invokes /bin/bye upon logout from the top-level 
shell, which does any cleanup required, and prints a logged 
off message. It also checks for a .bye file and starts a 
shell on it for the user's cleanup, (b) it defines $H as 
home-directory, $B as bin-directory, and $U as user-name (c) 
upon a "cd" command (with no arguments) it checks to see if 
a .mail file with non-zero size exists, and if so, prints 
out "You have mail". 

DISTRIBUTION TAPE 

I have put together a distribution tape containing almost 

everything we have done here, including: Fortran 77, Basic, 

Lisp, NTP, and modifications to standard UNIX utilities such as 

rm, dump/restor, etc. To obtain it send me: 

1 a check for $100 

2 a copy of your UNIX agreement (or the appropriate letter 
from Bell where a sub-licence is concerned). 

3 a 9 track tape of at least 1200 feet, stating a preference 
for either 800 BPI or 1600 BPI 


I will send by return mail (or close to it) a copy of our 
distribution in TAR format (including TAR in case you don't have 
it). The distribution tape is about 11,000 blocks long (but its 
blocked so it will fit on a 1200 foot tape). 


Sincerely, 


W. E. Webb. 
Systems Analyst 


WEW:wew 
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(Almost Dr.) Ian Hayes, 

Dept of Computer Science, 
Electrical Engineering, 
University of New South Wales, 
P*0. Box 1, 

Kensington 2033, 

AUSTRALIA. 


A.A.E.C. Librarian, 

Australian Atomic Energy Commission, 
Private mail bag, 
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AUSTRALIA. 


Alistair Kilgour, 

Department of Computing Science, 
University of Glasgow, 

14 Lilybank Gardens, 

Glasgow G12 800, 

Scotland, 

UNITED KINGDOM. 


Andrew S. Tanenbaum, 
Subfaculteit Wiskunde, 
Vrije Universiteit, 
Postbus 7161, 

1007 me Amsterdam, 
NETHERLANDS. 


Bruce Anderson, 

Dept, of Elec. Engineering Science, 
University of Essex, 
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UNITED KINGDOM. 


C Stubbs, 

Dept of Human Movement Studies, 
University of Queensland, 
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AUSTRALIA. 


Chris Rowles, 
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University of Sydney, 
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AUSTRALIA. 


Christopher Barter, 

c/o Department of Computing Science, 
University of Adelaide, 
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AUSTRALIA. 


Clary Harridge, 

Department of Electrical Engineering 
University of Queensland, 

St. Lucia, 
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AUSTRALIA. 


Colin Boswell, 

Computing Services Centre, 

Victoria University of Wellington, 
Private mailbag, 

Wellington, 

NEW ZEALAND. 


Craig McGregor, 

Faculty of Architecture, 
University of New South Wales, 
P.0. Box 1, 

Kensington 2033, 

AUSTRALIA. 


D.C.I.E.M., 

Attn. Martin Tuori, 
Computing & Analysis, 
1133 Sheppard Ave. West, 
P.0. Box 2000, 

Downsview, 

Ontario, 

CANADA M3M 3B9. 


Dave Parry, 
P.O. Box 8328, 
Riccarton, 
Christchurch, 
NEW ZEALAND. 


David Abulafia, 
17 Small St., 
Bondi Junction, 
N.S.W. 2022, 
AUSTRALIA. 


David Carrington, 

Dept of Computer Science, 
Electrical Engineering, 
University of N.S.W., 

P.O. Box 1, 

Kensington 2033, 
AUSTRALIA. 


David Horsfall, 

Computing Services Unit, 

University of New South Wales, 

P.O. Box 1, 
fensing ton 2033, 

AUSTRALIA. 
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David Woodrow, 

St Peters Lutheran College, 
PO Box 111, 

Ind oo roop 11 ly, 

Queensland 4068, 

AUSTRALIA. 


Dr Peter Collinson, 

Computing Laboratory, 

University of Kant at Canterbury, 
Canterbury, 

Kent CT2 7NF, 

UNITED KINGDOM. 


Dr. Ian Johnstone, 
Bell Laboratories, 
Roan 7E-306, 

600 Mountain Ave., 
Hirray Hill, 

NJ 07974, 

U. S. A.. 


Dr. John Lions, 

Dept of Computer Science, 
Electrleal Engineering, 
University of N.S.W., 

P.0. Box 1, 

Kensington 2033, 
AUSTRALIA. 


Dr. R B Newell, 

Dept, of Chemical Engineering, 
University of Queensland, 

St. Lucia 4067, 

Queensland, 

AUSTRALIA. 


Fawnray Pty ■ Ltd., 

P.0. Box 73 Brighton-le-sands, 
N.S.W. 2216, 

AUSTRALIA. 


Geoff Cole, 

University Computing Centre, 
H08 Sydney University, 

N.S.W. 2006, 

AUSTRALIA. 


George William Gerrity, 

Dept of Maths, 

Faculty of Military Studies, 
RMC Buntroon, 

ACT 2600, 

AUSTRALIA. 


Gershon Shamay, 

The Time-Machine Ltd, 
Eder St 49a, 

P.O.B.,72, 

Haifa, 

ISRAEL. 


Graham Smith, 

School of Mech. and Indust. Eng., 
University of New South Wales, 

P0 Box 1, 

Kensington 2033, 

AUSTRALIA. 


Ian Perry, 

Chef du Groupe Infomatique, 
L.E.R.S. - Synthelabo, 

58 Rue de la Glaciere, 

75013 Paris, 

FRANCE. 


Ivan Fris, 

Dept of Computing Science, 
University of New England, 
Arm id ale, 

N.S.W., 

AUSTRALIA. 


Janet M Rybak, 

Economics Statistics Department H09, 
Un ivers Ity of Sydney, 

N.S.W. 2006, 

AUSTRALIA. 


Jean Williams, 

CSIRO Division of Maths and Stats, 
P.0. Box 218, 

Lind field, 

N.S.W. 2070, 

AUSTRALIA. 


Jerzy Manitins, 

4 Lisa Rd., 
Apartment 1402, 
Brampton, 

Ontario L6T 4B6, 
CANADA. 


John Hine, 

Dept of Information Science, 
Victoria University, 

Private Mailbag, 

Wellington, 

NEW ZEALAND. 
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Juris Rainfelds, 

Dept, of Computer Science, 

University of Wollongong, 

Wollongong, 

K.S.W. 2500, 

AUSTRALIA. 

Phil Chadwick, 

Directory of Technical Services, 

Department of Forestry, 

P.0. Box 5, 

Brisbane Roma Street, 

Brisbane 4000, 

AUSTRALIA. 

Ren J McDonell, 

Dept, of Computer Science, 

Monash University, 

Clayton, 

Victoria 3168, 

AUSTRALIA. 

R. E. Kelly, 

Department of Computer Science, 

University of Queensland, 

St. Lucia, 

Queensland 4067, 

AUSTRALIA. 

Michael D. Til son. 

Human Computing Resources Corporation, 
10 St. Mary Street, 

To ronto, 

Ontario M4Y IP 9, 

CANADA. 

Richard Miller, 

Dept, of Computer Science, 

UnihrersIty of Wollongong, 

Wollongong, 

N.S.W. 2500, 

AUSTRALIA. 

Mr. Yang Hiong Leong, 

Dept, of Maths and Computing Studies, 
W. A. Institute of Technology, 

Hayman Rd., 

Bentley 6102, 

Western Australia, 

AUSTRALIA. 

Richard Wolff, 

Associate Astronomer, 

Inst of Astronomy, 

2680 Woodlawn Drive, 

Honolulu Hawaii 96822, 

U.S-A. • 

Minro Saunders, 

Computing Services Unit, 

University of New South Wales, 

P.0. Box 1, 

Kensington 2033, 

AUSTRALIA. 

Rick Stevenson, 

Department of Computer Science, 

University of Queensland, 

St. Lucia, 

Queensland 4067, 

AUSTRALIA. 

Paddy Hodgson, 

Dept, of Maths and Computing Studies, 
W.A. Institute of Technology, 

Hayman Road, 

S. Bentley, 

Western Australia 6102, 

AUSTRALIA. 

Rick Stevenson, 

Department of Computer Science, 

University of Queensland, 

St. Lucia, 

Queensland 4067, 

AUSTRALIA. 

Peter Ivanov, 

Dept of Computer Science, 

Rob Freeth, 

Department of Computer Science, 

University of Western Australia, 

Elec tric al Engineering, 

University of New South Wales, 

P.0. Box 1, 

Kensington 2033, 

AUSTRALIA. 

Nedlands, 

Western Australia 6009, 

AUSTRALIA. 

Robert Elz, 

Computer Science Dept., 

University of Melbourne, 

Parkville, 

Victoria 3052, 

AUSTRALIA. 
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Hod Bilson, 

Computing Centre, 
University of Tasmania, 
Box 252C GPO, 

Hobart 7001, 

Tasmania, 

AUSTRALIA. 


Ross Gayler. 

Psychology Department, 
University of Queensland, 
St Lucia, 

Queensland 4067, 
AUSTRALIA. 


Stephen Pozgaj, 

Human Computing Resources Corporation 
10 St.Mary St., 

Toronto, 

Ontario M4Y IP 9, 

CANADA. 


The Librarian, 

G.S.I.R.O (AUS59500), 

Division of Computing Research, 
PO Box 1800, 

Canberra City, 

ACT 2601, 

AUSTRALIA. 


U.N.S.ff. Library, 

The Librarian (LK5875), 
Computing Services Unit, 
University of N.S.W., 
P.0. Box 1, 

Kensington 2033, 
AUSTRALIA. 





Department of Psychology University of Queensland 

St. Lucia 
Queensland 
Australia 4067 
Telephone: (07) 377 1111 

RG;IH Telex: UNIVQLD AA40315 

Cables: Brisbane University 


8th December, 1980. 


Peter Ivanov, 

AUUGN Editor, 

Department of Computer Science, 
University of New South Wales, 
P.O. Box 1, 

Kensington,. N.S.W. 2033. 


Dear Peter, 

! 

About that cattle-dog, as Ford Prefect is among the trainers will there 
be a driver for the Infinite Improbability Drive, and will VAXes be 
packaged in giant running shoes? 

Here are some fairly random and disconnected thoughts on cattle dogging. 

I agree with the comment that a general data base ought to be used to that 
the usual 'software tools' scenario could take place and somebody use . 

data taase in an improbable fashion. It would be good if people in 
exotic and distant climes (to wit, Queensland) could have^index without 
all the sources and/or dial-in access to the complete data base at UNSW. 

As a department which is not into computing for computing's sake we would 
find the inclusion of some objects other than program sources, to be 
interesting. For instance, site descriptions (especially if you could also 
get them from the other user groups) would be handy for finding all the 
sites with certain hardware or locating all the psychology departments 
running UNIX. 

Ideally a software catalogue would put an end to the re-invention of wheels. 
However, in an academic environment there will be many programs which are 
re-.-invented because they are too specialised and have too restricted 
interests to be worth entering in the catalogue. This could probably be 
partially overcome if the names of people using UNIX and their research 
areas were stored in the catalogue so that people working in similar areas 
could contact each other. Most departments already publish lists of the 
research areas of their staff so the local gurus would only haye to cull 
out the UNIX users rather than trying to extract written responses from 
their users. 

I hope the training progresses smoothly. 


Yours faithfully,- 



AUUGN 





December 11, 1980 


TRAINEE PROGRAMMER 
Commencing salary $10,340 p.a. 

Trainee programmer position is available within the Faculty of 
Commerce, University of New South Wales from January 5, 1981 
to February 27, 1981. There is a possibility of extension 
till December 31, 1981. 

The Faculty of Commerce is currently equipped with a PDP 11/40 
running under UNIX. The faculty requires retrieval of information, 
namely, records and statistics of students and staff from its 
current database. 

Duties include update programs, database searches, timetable 
programs, dependent on day to day management requirements. 

Knowledge of programming languages remains flexible. However 
since most programs on the database system are written in C 
and the access programs are in BASIC it would be desirable to 
know those languages and the UNIX 0/S. 

Position is available either full-time or part-time; preference 
will be given to applicants able to work full-time during 
January and February. 

Enquiries to: Dr. V. Lawrence 

Faculty of Commerce 
662 3680 

U/U&w 
Jb /kilt / 
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December 11, 1980 

PROGRAMMER 

Commencing salary $13,927 

A programmer position is available with the Faculty of Commerce, 
University of New South Wales. 

The faculty is currently equipped with a PDP 11/40 running under 
UNIX. In February 1981 a PDP 11/34A will be installed. It is 
envisaged that a new faculty database will be implemented on 
the new computer. 

The system will be running under UNIX and requires the database 
to be written in C. 

Duties include implementation of database in C; liason with 
members of staff to determine requirements of database; 
information retrieval from the current and new database to 
satisfy management's day to day needs. A knowledge of C 
language and the UNIX 0/S is essential. A university degeee 
is preferable and the BASIC language'is desirable. 

Enquiries to: Dr. V. Lawrence 

Faculty of Commerce 
Phone: 662 3680 


ft) fcu. [ 
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